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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a SOI substrate with a low COP(crystal 
originated particle) density in an SOI layer 
particularly for a thin film SOI substrate with the SOI 
layer thickness of at most 1 micron. 

SOLUTION: An oxide film is formed on at least a first 
silicon single crystal substrate by this manufacturing 
method, a second single crystal substrate is tightly 
adhered to the oxide film and strongly coupled by giving 
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a heat treatment and, when an SOI substrate is produce 
for forming a thin film on the first silicon single 
crystal substrate, a high temperature heat treatment 
exceeding 1100°C is effected before forming an oxide 
film on the surface of a first silicon single crystal 
substrate. Alternatively the oxidation temperature for 
forming an oxide film on the surface of the first 
silicon single crystal substrate is made higher than 
1100°C and the thickness of oxide film is made at least 
700nm, or the thickness of the oxide film formed on the 
surface of the first silicon single crystal substrate is 
made at most 200nm. 
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[»** 1 1 'Pt < t t>n i <r> v v a > *ejfc£«o 
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IB 1 O^'Ja^efiaffisaMlMbT* 
s O I «fi<Oft«*attC*t^T, 

Id, S£*t£ici 1 0 O'CfcMi-SiSJtOTigiSS&MJlfcfT 

2 ] if *n 1 icietgo s o i ssaftireac 
[ifjftn 3 ] it 1 * tz t±»** 2 unewco s o i 

flftIB* 1 co-> 'J 3 >*£ft*«o>*iBi;:BMbR« 
SlHbiSJtli. 1 1 0 0"C*fi;l*SJ£4:f3Z.i:«!|$ 

tttssoi *K©f^«i*ato 

[If *H 4 ] Ift^lM 14^ 3 (75^T tiA'-H 

COMff^ 2 0 0 nmWTtt^it^^SitSSO I 

[If *H 5 ] 'M<tfel1ff)->'Ja 
£S CIMbB *»* U £ 2 (75 v 'J =3 tl 

SO I fclfiOTfESitoffilCfc^T. 

BulBIB 1 (D v 'J a >m*S B B B «fficD§i®(::l^b]Ji£ffM-f 

5BMbiU£U\ 1 1 0 0°C£iS*5iSl£4: 

IMbltroKff* 7 0 0 nmJil±i:r*it 

S O I Sffiroftswau 

[ii*n 6 ] '> 4 < t 1 <d v u a > *us&&«g> 

aSlcttftHlt&A IS 2 CO v'J a >m«S B i**StiS 
»*S*fc«, SSI ro->ua>JMa»***»iMb-*-* 
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[it *n 7 ] ig 1 j: wm 2 •> u a > *ea&«0>9i 

® icBMkHt t T&tii b fcco * , p# € BHHbM * ^ U TS 
i co v.'J a >««Aft«(« »BMbT 3 s o I £«<7>fTOl 
mmm 1 co -> y a ^JMsasst^iST siMbMamv 

4 2 0 0 n miyTttS^t S&flSfcTS S O I *1ECD 
8 ] WSRH 5 4^ Ulf^RiI 7 COuf ft*>-JS 



CZffifgCDSO I «Rfl>ffHl^atlCi3t»T, 

t - a k& L/ , * (Fxmvm irov'ja 

SBCttHbHt* IHbSJSS 1 1 0 0°C^SA5>SSt 
Lx IMhMVt 7 0 0 n m&L±t l-TJFMTSA\ « A 
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[0 0 0 1 ] 
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>li(TCD5iMSO l«ffilC*5^T, COP (Crystal Or 
iginated Particle ) S/t£>'h $ l^jtK S O I StSCDfE 
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[ 0 0 0 4 ] T4t>*>. f^WSftfcSO I *«lis ISA 

ffl^enti^fcft, *s B H B t4coffin/cso i i*'f e.n 
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fFM^SCtb^ T T C ftT ^ 5 . 
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^tS+lCliCOP (Crystal Or iginated Part icle ) t 

IbT^ 1 ocO)^BT«.5ii:* s '£^B^e>* > i:4oT^^ 
(J. Ryuta,E.Mor i ta,T.Tanaka and Y.Shimanuki ;Jpn. J. 

Appl.Phys.29(1990) L1947) „ 
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1 co->Ua>m^ a B B*«c7D^S(c^bSi^JfMTS H ij 
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[0 0 1 1 ] £tz. *HBSi:*iUTtt, SSI CDvUa> 

m*ss*«ro«BccBj<b«€JKB6-r*i»^b«*tt. 1 1 
o o°c%i&7iZ : &&i:?z<»tfltfz (tt*H3) o 

OMTSSMbigJtS, 1 1 00tSS^.5igItt5 
Z. i: tc cfc t> T , BHbJKH&Slctt ? »ffi«S3fi«lc5Sir 

sc o pcoss«W»j-rs<it^T-#5 0 z.<m%-£, 4* 
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<»#*5) o 
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O P C75SJ* SSPSIJ USMf 51b # 5 (If** 4 , 
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O I &4SCO^^iSlc*5^T, jtufBffll £>v'J3>itU£ 
AifiosicM I- fclMbW € — fiBfc* L , ©«l 
tm 1 CO v 'J 3 >*ISA£«£>3eig icM^bBI € , BHbS 

s*i i o or* a l, Mitmm* i oon 
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[0 0 1 5] ^ UT. d<7)cfc9*I»3t3ll «rt^LHI*a 
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[ooi 6] K/T. *awt*6icB«izijiw-r*« r , 

OKfifcft 8->'J3 >¥*Sa a aftfl50^®S^^' SOU 

'^t^-^: : b*t^ x gjftc* ft^ SO l H<7)J?^li 3 ei^BI 
<bUT*J»K U^P>iaTWS0li6*T5I«S 

ISO I »i:BJEtS:SyUa>*eflifi 
O^BfifiSi:!*. AJr-fasB^ftl 5^P>WT^Ii* 
T**K £ U JEW ICS 5 4 ttSRBlcJBSE* tifc 
HMbH£: vUP>i:c7)^B^e>v , JP>ffiiJ^, AJ:* 1 

[0017] iCT\ W»«->'J3> 
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«fti*l/t?iT, te*J*Jb-ti:*Si: LTffl^^Ctft 

o^M5S^ft t . j»4Dfga^»«asBa«a) copsji 

*:<7)H1*ftBiSUfctg*s dfttctil 10 0°C^JgA^> 
[0 0 1 8] ^ fc. $ v'J □ 

o pffijtfcwiwffiftBHEL/fcig*. mw&m<D CO 
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n * ) m t z 1 i z j: o t * s m z ^ <* t 0 
[0019] TSh*s asu^-eso I *««f^«ir 

StCifcfc'K 2ttO'>'J3>*8li«S©9«s SOI 
■ i: ft (WTs *>K0i-/\tPf^ o ) 

kH¥-5? 0 ) tig^TS*^ #> K^x-/\0>IMb«» 

aftft^awTftt^t, sffijfififocopssii, snb 
ffl^TftS^n/cso i ifiiico p^i^so i 

tft^TL* 9<7)T*5 0 
[0 0 2 0 ] 

H t #R8 U T TStf, *3£0J1 14 d ft £> iZ Rg^ $ ft * 
fc<7)Tt44i^ 0 <IuT\ H11 (4*|EWl-3&*^5»flJIWa 

««sxg z^tmwm? * s o 

[ 0 0 2 1 ] ED 1 ic*a*TS1\ atmso I 

*^x-/\£ffl^;-f 5 C HTv ffl**tifc*>U3>» 
SSi»H, #>K«)i-/\l (01 (a) ) CCS 
SMU&aftttU *««SfifiSiccopffi«««2*JK 
(HI (b) ) o 
[0 0 2 2 ] MfiLSSJttt 1 1 0 0°C£itfi;i 

5 SJt T WIT* U . ±KSiaS ti v 'J =3 >* 

4S<OMU±i (15 1 4 2 0°C) 5feaiT*titf J:t^. i&Ma 
ff<DB»»JK4:a)Hff±, ifr£lil 2 5 0ic*»fcSti 

* 0 1 1 o o G c 5522^9 *g\ ^datsp#rai±^4< t 

St. *> K 1 ) i - AOSIiE«i:#4T5 C O P <Dtt 

[0023] -t 0T3oasiMwaLau#oa5H«(i. sts 

?IS£fg<7)C o P *a*W(cte«S-i**fc»tc(i, *s§ 
* liT^nl > * 5 i> z ft e> a)a^SIH9lTfj 5 z t 

Igc^oiax hTfr? fc0>u:i4. TkSi^^liT^u 

[0 0 2 4 ] &*>\ i<7)«fc9Sr*ajft40fatCcfcU*Sas 
®fifg<7)C O P ffiJt^EtSS ti*aSI^)Bffl(4^WT* 

Ha^jB^ S £ t #"*Q 6>ftT*5*K d tUCJHfcl L /:St 
i; T 1*5 £>Tti&i^ a. ^ti5 (M. Hor iuchian 

d S. Aok i , J. El ect rochem. Soc. Vo 1 . 1 39, p. 2586 (1 992) # 

m o 

[0 0 2 5 1 *CSO I £4E0>ilfe&*BHbK£&51It 

<bM3 *±ib*> K^x-z^ai^jftra (Hi 



(c) ) o z(Dm, K^i-/MiKic«iajiwfflfat- 

J: »K * 0>«HiS«lC 14 COP a^K* L 2 

nftt^, aaa>«t stiffs u< 14 1 1 o o°c£ 

£ 2 0 0 n mOLTlZtZZL tCJ:^T, i^f 9S0 I 

[ 0 0 2 6 ] SfcS &IC14. tf> K^x-/V0SMbSIM* 
* COJ:^tc 1 1 o 0t4«jL5»j£*:T«#, JfMf 
5IMbif« 2 0 0 n mWTtC-r*d4:tlcfcoT, ftufB 
■MbWKfr 5 iSOlSiMI £ *ffi§T 5 Z £ h T5J86T 

[0027] in 2 ti. co ?m&t. mtmm'&xmit 

S#6<r«#>K i )i-/\t &MM bft 1* «t u IM b 
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1 o 5 o°c\u±T^mmu^itb, m<^<^ztiz ^ 

1 5 o x; t umz&jrT ZZttf to fr&o z<n£o%m 
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LTti 7 0 0 n mtel±fcT*itf«fc UPo* 9 C O P SJt 

K-fbSfttoatfr^a^s BMb»*<D±RRti 3 ^ *p>e 

[ 0 0 2 9] 12 2 # 6 14* fc. K1bajtCZH1^ft < > 
itmm& 2 0 0 n mWT, «$IC14 1 0 0 n ml^TTti, 
C 0 PS«tt*?)ttClftv,^^UT— fi«**T^ t^'t> 

<bM<7)flil?$ 2 0 0 n miiiT. 4$tCli 1 0 0 n mJ^TtC 
t^u^CioT, COP C7)fg^ ^ JCPS'J L/ . £tl*1tti* 
tSii^TSSo BMb«IK7)TB1ifc LT 

14. -tetCflftWblCctU^ffiTtsateoaff^S nm 
a*T?*5(0T. itlfel±<^ffd tt^CfclCftSo 

[ 0 0 3 0 ] COct^tC, K")i-AOC O PWm 

ti. K^x-/M-JB«r*IMb»^»*ftWc:j:»j 

5^SHS o i Hoc o P^/Sfe. K^x-/N01Mb 
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[ 0 0 3 1 ] fct, CO PSJtOiSt^SO I Sffi^ft 
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(1 1 o otsMjtsssT'HtL wntmm* i o o 

nmaittSS 1 , SfclS. Jfcft $ ftSBMbflftWlBS^fc 
2 0 0 nmtiTCtSo ) fcaffijEf U , ttz 

ZCO t: r> KWitmftZUmT 2> Z tlZtH) , fuiB*> K 

ticopssrotviliso i »«t**iifca r Riiitfc 

[0 0 3 2] -73. B3UtKtieXiMM&3«<K>K^x 
/NCD^-lbButCTK^SJHmT 1 2 0 otroaSIMaiS 1 
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-t Lfco ' 
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[0 0 3 5 ] iy±I^LAcJ:9lC. *">K-Oi-Ai:i 

frfc£<TfciHb*f*£s 1 1 0 0 °C £jt£a. SiSJgTS! 
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M\tmW-* 2 0 0 n mlitTtCt 5Ci:tC«fc »K flBi&ft 
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[ 0 0 3 6] ■? LTs iroi^ftiSfift'COPM 

SirgMbfllO&L^-x^x-^ tS-STfg$ti, 
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StStlSSifcafTg* (11 (d> ) o z.<d®-&, i£ 
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